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Introduction 
One of the factors of the development of the world 
economy is the high degree of participation of the 
society in the investment processes on the stock mar-
ket at home and abroad. In turn, the entry of citizens 
to the trading floors is carried out through the profes-
sional participants of the securities market, namely 
through brokers or managers of securities. The main 
responsibility of managers is to preserve and increase 
the clients capital, which is also achieved with the 
help of portfolio investment.  
The modern theory of portfolio investment was 
founded in the articles of Harry Markowitz, where he 
pays great attention to the optimal choice of the as-
sets, basing on the desired ratio of return / risk. [1] 
Suppose, that the vector of assets in the portfolio 
is                         ∑     
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According to the theory of Markowitz, the ex-
pected value is the rate of return, and the risk measure 
is calculated by the standard deviation. [2] 
 return of the portfolio≡ expected return    
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 portfolio risk ≡ volatility    
jiijtjrtir  ,))(),(cov(ij  , 
where ))(),(cov( tjrtirij  - the correlation coeffi-
cient of random variables . 
.
1 1
))(),(cov()
1
var())(var(
2







n
i
n
j
jxixtjrtir
n
i
ixirtxrx
 [3-4]
The problem of finding the optimal portfolio can 
be considered with two different aspects: 
• minimization of the risk at which the income, that is 
greater than or equal to the expected level of profita-
bility, is guaranteed: 
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• maximization of return, providing a risk that is less 
than or equal to the risk of investments: 
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Maximization of return adjusted for risk: 
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where η – coefficient of risk aversion.[5] 
After constructing the portfolio, evaluation of effi-
ciency of management is done. It occurs due to analy-
sis of the various coefficients, the main of which are 
alpha, beta, and the Sharpe ratio. [6-7] 
Beta ratio - a measure of market risk, which re-
flects the variability of return of a security relative to 
the index return. 
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where i - beta ratio;    – return of an asset;    – 
index return (taken as standard).[8] 
Coefficient alpha - the difference between the real 
return of the security for the period and return, it had 
to show taking into account changes of the market and 
the beta coefficient of this security: 
tmRtitiRti ,,,,  
, 
where ti, – estimate of the coefficient alpha for the 
asset at time t; tiR , – return of the asset at time t; ti,
– beta ratio for the asset at time t; tmR , – return of 
standard index at time t. 
Sharpe ratio reflects a portfolio returns excess 
over the return on risk-free asset, taking into account 
the overall portfolio risk, measure of which performs 
the standard deviation. 
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where Sh – sharpe ratio;    – return of portfolio;    – 
yield of standard index;    - standard deviation of the 
return tools. 
We need to assess portfolio taking into account the 
whole set of coefficients. [9-10] 
The formation of securities portfolio with the 
help of the Markowitz model. 
Based on the preferences of the investor and the 
analysis of the changes of dynamics of return for the 
global stock markets and commodity markets and raw 
materials sector on the interval 2004-2014 yrs., those 
financial instruments  were selected that will be in-
volved in the construction of portfolios. Namely, it is 
German stock index (DAX) and the Russian stock 
index RTS index, the yield of which on the selected 
time interval was 127% and 111%, respectively.  
For comparison, we will construct three different 
portfolio composition: separately from the securities 
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of index DAX (Siemens, Daimler, RWE, E.On, 
Bayer, Allianz, Volkswagen, BMW, Commerzbank, 
Adidas.), RTS (Gazprom, Sberbank, Magnet, Norilsk 
nickel, Novate, Rosneft, System, Transneft, Megafon, 
Alrosa) and a portfolio of securities on the basis of 
both indexes. Portfolios will be based on data from 
the stock price 7.07.2013-7.07.2014 yrs., which are 
available on the website of the company Finam, 
(http://www.finam.ru/),online (http://xetra.com/), etc.  
In order to find the optimal value of the securities 
to be included in portfolio, it is necessary to solve the 
problem of profitability maximization. The solution to 
this problem has been realized in the package "Solv-
er" embedded in Microsoft Office Excel 2007. Thus, 
we obtained the following portfolios: 
The formed portfolio of securities index DAX, the 
maximum yield of which is equal to 25.6% at the lev-
el of volatility of 
19%:
512,042,0318,0235,0115,0 хxxxxt  , 
where the assets of the company:   - Siemens;   - 
Daimler;   - Bayer;   - BMW;   - RWE.
 The formed  portfolio of shares included in the 
RTS index, the maximum yield of which is equal to 
32, 99% at the level of volatility, 19%: 
517,0409,0319,0246,0109,0 хxxxxt  where 
the shares of the company:   - Magnet;  - Norilsk 
Nickel;  - System;  - the Transneft;  - Alrosa. 
Finally, the portfolio constructed from German 
shares and the Russian stock market at the level of 
volatility of 16%, has the yield about 35%. Eight se-
curities are included into the portfolio, with the fol-
lowing proportions: 
876321
08,005,01,0528,0405,001,002,042,0 ххххxxxxt 
where the shares of the company:   - Daimler;   - 
Bayer;   - RWE;   - Magnet;   - Norilsk Nickel;   - 
System;   - the Transneft;   - Alrosa.  
Evaluation of the portfolio management efficiency. 
After the formation of the portfolios the statistical 
evaluation of their effectiveness was conducted, with 
the help of estimates of the coefficients alpha, beta 
and Sharpe ratio. Data for the calculation were taken 
from 8.07.2014-8.08.2014, daily data were consid-
ered. Indexes of DAX and RTS were selected as ref-
erence assets. The coefficients calculations were per-
formed daily after the portfolio formation. Also, we 
found the values of coefficients estimations for the 
entire period of the research: 
Table 1. Analytical coefficients portfolios 
Portfolio alpha
 
beta sharp 
1. Portfolio of stocks DAX 0 1 -0,01 
2. Portfolio of stocks RTS 0 0,03 2,4 
3.Portfolio of stocks RTS and 
DAX 
9,1 0,02 3,1 
This table shows that for all portfolios betas are 
greater than zero, it indicates the presence of a direct 
relationship between the price and value of the index 
portfolio. Furthermore, beta of the first portfolio is 
equal to one, and it means, the portfolio will exactly 
follow the change in the market. Coefficient alpha for 
the first and second portfolio is statistically equal to 
zero with a probability of 95%, it means, that yield of  
the control is equal to return of indexes of DAX and 
RTS, respectively. Finally, for the last portfolio (RTS 
+ DAX) alpha is 9.1, ie, portfolio brought a positive 
return that exceeds the income index. Sharpe ratio is 
approximately equal to zero for the first portfolio, ie 
the behavior of the portfolio is comparable with the 
behavior of the index DAX. The two remaining port-
folios are managed well enough, and the higher the 
ratio the more effectively it is managed. 
In addition, all the daily values of the coefficients 
used in the analysis were tested for normal distribu-
tion with the help of chi-square test. At a significance 
level of 0.05, all the coefficients alpha and beta ratio 
for a portfolio composed of German assets take the 
hypothesis of normal distribution. But betas for port-
folios composed of stocks DAX + RTS and RTS are 
not normally distributed and, therefore, are not statis-
tically significant in our calculations.  
But in spite of this, taking into account the values of 
other coefficients, portfolio composed of stocks DAX 
+ RTSI, is most effectively controlled with respect to 
the ratio of return / risk and is mostly diversified. And 
it is this portfolio which will participate in further 
research. 
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